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Preface

The following report identifies 32 isolants from soils of the Chile
Atacama Desert. Of the 32 isolants there are 5 molds, 1 yeast, 8 actino-
mycetes and 18 bacteria representing 15.6%, 3.1%, 25.0% and 56.3% respec-
tively. 1In this report the yeast and mold isolants are disregarded. The
actinomycetes are being studied by Sumie Nishikawa for identification.d/
The remaining bacterial cultures are identified and pfesented in this
report. A dichotomous key and a list of the isolants and species desig-
nations precedes the Descriptive Charts for each isolant. 1In addition
to the Descriptive Charts for the viable isolants, photomicrographs of
the non-viable isolants are included.

Of the 18 bacterial isolants 2 are Micrococcus spp., 4 are Mycococcus
spp.Z{ 2 are "soil diphtheroids" and 10 are Bacillus spp., comp?ising

11.1%, 22.2%, 11.1% and 55.6% respectively. .

1
A/ See report on 3treptomyces, dated April 25, 1968.

2%/ Two of the isolants, 268Aa and 268Bd, failed to grow; although,
from microscopic examination of the original culture they
appeared related to the Mycococcus.
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LIST OF ISOLANTS AND SPECIES DESIGNATIONS

Code Species
Number Designation Page
256Ba Bacillus subtilis. 28
257Ba Yeast.
*257Ab ("Soil diphtheroid"). 38
258Ba Mold.
259Aa Bacillus megaterium. 18
259Ab Mold.
*259Bc Actinomycete.
260Aa Bacillus subtilis var. niger. 30
260AD Bacillus megaterium. 20
260Bc Bacillus subtilis var. niger. 32
260Bd Bacillus megaterium, 22
260Ae Actinomycete (Streptomyces coelestis).
260Af Actinomycete (Streptomyces coelestis).**
*261Ba Actinomycete.
261Bb Mold.

* Isolant would not grow upon original transfer.

** See report on Streptomyces.




L 266Aa Bacillus laterosporus. 34

266Ab Bacillus megaterium. : 24
266Ac Bacillus laterosporus. 36

*268Aa (Mycococcus sp.). 38
268Bb Mycococcus albus subsp. albidus. 12
268Ac Mycococcus albus subsp. albidus. 14
268Bd (Mycococcus sp.). 38
274Aa Mold.

1 275Aa Actinomycete (Streptomyces albus). **

v
275Ab Actinomycete.
277Ba Micrococcus sp. 8
2778b Actinomycete (Streptomyces parvulus).**

"y 277Ac "Soil diphtheroid.” 16
278Ab Micrococcus sp. 10
278Bc Actinomycete (Streptomyces longisporuber), **

278Bd Mold.
279Aa Bacillus licheniformis. 26

* Isolant would not grow upon original transfer.
** See report on Streptomyces.




DICHOTOMOUS KEY

I. Molds.

258Ba
259Ab
261Bb
274Aa
278Bd

11. Yeast.

257Ba

I1I. Actinomycetes.

*259Bc
260Ae (Streptomyces coelestis).**
260Af (Streptomyces coelestis). *¥*
ol *261Ba
275Aa (Streptomyces albus).**
*275Ab
277Bb (Streptomyces parvulus).*¥
278Bc (Streptomyces longisporuber) . **

o
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* Isolant would not grow upon original transfer.
** See report on Streptomyces.
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277Ba

278Ab

268Aa

268Bd

268Bb

268Ac

257Ab

Bacteria. Gram-positive.

A, Do not survive pasteurization.
1. Cocci.

a. Pigmented--Brite Peach.

Micrococcus sp. 8

b. Non-pigmented.

Micrococcus sp. 10

2. Rods.
a. Morphology of these isolants varies from coccoid,
ellipsoidal and rod shapes to pleomorphic-rods;
also, more refractive, larger spherical- to rod-

shaped forms occur (possibly Krassilnikov's
"involution forms').

(1). 1Isolants fail to grow.

{(Mycococcus sp.). 38

(Mycocoecus sp.). 38
(2). 1Isolants growing.

Mycococcus albus subsp. albidus. 12

Mycococcus albus subsp. albidus. 14

b. Typical "soil diphtheroid" morphology.

(1). 1Isolant fails to grow.

"Soil diphtheroid."” 38



277Ac

B.

(2). 1solant growing.

"Soil diphtheroid." 16

Survive pasteurization.

The remainder of the Dichotomous Key follows:

Smith, Nathan R., Ruth E. Gordon, and Francis E. Clark. 1952. Aerobic
Sporeforming Bacteria. Agriculture Monograph No. 16. U. S. Department
of Agriculture.

Breed, Robert S., E. G. D. Murray, and Nathan R. Smith. 1957. Bergey's
Manual of Determinative Bacteriology. 7th ed. Baltimore, The Williams
and Wilkins Company.

259Aa
260Ab
260Bd
266Ab

Sporangia not definitely swollen.

central to terminal. Spore walls thin and not easily stained.
Gram positive.

Protoplasm of young cells grown on glucose agar vacuolated if
lightly stained.
Diameter of vegetative rods is 0.9 micron or more.

1. Acid from mannitol with ammonium salts as source of nitro-
gen. Acetylmethylcarbinol not prodaced.

Bacillus megaterium. 18
Bacillus megaterium. 20
Bacillus megaterium. 22
Bacillus megaterium. 24

Protoplasm of young cells grown on glucose agar not vacuolated
if lightly stained.
Diameter of vegetative rods is less than 0.9 micron.

1. Growth on glucose agar as good as or better than on agar.
Good growth on soybean agar.

a. Growth in 7 percent NaCl agar.

b. Starch hydrolyzed. Nitrites produced from
nitrates.

Spores ellipsoidal to cylindrical,



¢. Good growth under anaerobic condi-
- tiomns in glucose broth; pH of cul-
tures is 5.2 or below. Gas pro-
duced from nitrates under alkaline.
anaerobic conditons.

279Aa Bacillus licheniformis. . 26

ce. Scant if any growth in glucose broth
under anaerobic conditions; pH of
cultures is higher than 5.2. No gas
produced from nitrates under alkaline,
anaerobic conditions.

256Ba Bacillus subtilis. 28

d. Black pigment on tyrosine media only.

260Aa Bacillus subtilis wvar. niger. 30

260Bc Bacillus subtilis var. niger. 32




I1. = Sporangia definitely swollen. Spores ellipsoidal, rarely
cylindrical, central to terminal. Spore wall thick and
easily stained. Remnants of sporangium sometimes adhering.
Gram-variable.

B. No gas from carbohydrates.
1. Saprophytic. Grow on ordinary media.

aa. Starch not hydrolyzed.

b. pHd of glucose broth cultures is less than 8.0.
Grow in glucose broth under anaerobic conditions.

c¢. Acid from glucose and mannitol with ammonium
salts as source of nitrogen.

266Aa Bacillus laterosporus. ) 34

266Ac Bacillus laterosporus. ‘ 36




OREGON STATE UNIVERSITY

| DEPARTMENT OF MICROBIOLOGY
3 (JPL—NASA)

Descriptive Chart

o77Ba Trypticase Soy Agar  Chile Atacama Desert

(code number) (medjum) (source)

Micrococcus sp.* , 28°¢, W.B., Bollen

(name of organism) {temperature) (studied by)

1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends. s
filaments, cocci, spirals,
g branching - . .
Size: average — ©0-90 A 1.o3y.
range 0.8~ 1.0b x 1.0 -1.21 ‘J

Irregular forms:

‘GRAM REACTION: NIGROSIN:

18 hrs: 0D % POSITIVE.
i 24 hrs: |00 % POSITIVE,
' 48 his: QD% PosiTiueE. ,

PASTEURIZATION SURVIVAL (85°C, 10 minutes): NG&ATIVE .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central,to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average -
range —

MOTILITY: age 1 DA. . NEGATWE.
_— Flagella:

4 OTHER STAINS:
Aridefosi: - 18; 24; 48 hr. GRAM:

!
|
|
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*resembling M.roseus.



II. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3 DA, .

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, ﬁlitbrmi rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,

slimy, soft, tough, viscid, waxy.
age D OA

AGAR COLONIES:
Macroscopic
Size: ._._5___ mm,
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, um

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (ﬂz_e, coarse ), interlaced, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
dng, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,
transparent. "M"\

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchar_tged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar DRIME PEACKH 5ia
Potato slant WONE.

NUTRIENT BROTH: age 4 _pa

Amount of growth: gbundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid,

Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling . NOWG&. . .
GELATIN STAB: age _ 1© DA .

Liquefaction: crateriform, infundibuliform, napiform,
saccate, stratéorm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar:
Fat agar:
Glucose-nitrate agar: NONE 10 SCANT.
GLUCOSE -NUTRIENT AGAR: (LOCO.
NUTRIENT AGAR: @OOD.
AnagRoBiC NrRATE BROTH: WD GAS.

11380,

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: pgsitive, negative.

TEMPERATURE RELATIONSHIPS: age ... 3.DA .
Growth at 10°C. 4=, 20°C. 4, 28°C. 4=, 37°_ 4=,
45°C. ¥, 55°C._ %=

SOLE CARBON SOURCE: age — . .
Glucose: positipe, negative. —$pa.
Sucrose: pgsitive, negative. _Qopa.
Xylose: positing, negative. _%oa.
Citrate: gositive, negative. _$0a.

NH,* AS SOLE NITROGEN SOURCE: positive,
:tegatiue. J'_QA
REDUCTIONS:
Nitrate; NO,_ 4, NH:+___, gas. negative. _8B on.
Methylene blue: positive, negative. 16 oA

Selenite: ‘positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid- 4=, alkaline__, neutral, gas. 3 on
Sucrose: acid ¥, alkaline___, neutral, gas. _% 0a.
Lactose: acidd=, alkaline___, neutral, gas. % 0a.
Xylose: acid-A, alkaline__, neutral, gas. .,_.m
Mannitol: acid <, alkaline, neutral, gas. _$oA

HYDROLYSIS:
Gelatin: positive, negative. —_
Casein: positive, negative. 1204
Fat: positive, nggative. _%opA.
Starch: positipg, negative. 13 04
Cellulose: positive, negative. e
Urea: positive, negative. —

TOLERANCES:
Salt: 2%—positive, negative. _4 04
T%—positive, negative.
10%—positive, negative.

pH: acid | alkaline ———
LITMUS MILK REACTIONS:

Reaction: acid, alkaline, neutral. 2008,

Curd: acid, alkaline, gbsent, gas. A0 DA .

Peptionization: positive, negative. Q00A.

Reduction: positive, negative. 2004,

OTHER REACTIONS:

ANAEQORKL GLUCOSE BROTH: Gaowrd . pH $2. 1S ngg;;iw_ : positive,
NH.* from peptone: positive, negative. _$opa.
DNA Acetylmethylcarbinol: positive, negative. 1S oA,
G:C Indol: positive, negative. 23 0A-
G+C moles % Methyl red: positive, negative. iS5 pa.

'
1



OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

__278Ab Trypticase Soy Agar _Chlle Atacama Desert

( colde number) (medium) (source)

—Mioroooesus ap. * 2890 _W.B, Bollen
(name of organism) (temperature) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends s
filaments, cocci, spirals,
branching:-___*_._.
Size: average ~0.88 % .08 ‘J
range ~0.38 - 0.98 x 0.9%-118p.
Irregular forms:
§ ®
‘ GRAM REACTION: NIGROSIN:
18 his: 1009 POSITIVE.
24 hrs: 100 % PosiTIE.
48 hrs:100 % POSITIVE .

PASTEURIZATION SURVIVAL (85°C, 10 minutes): NEGATIVE,
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.
’ Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: age 1 DAY . NEGATWE.
Flagella:

OTHER STAINS:

poidfat: 18; 24; 48 hr. GRAM:

o

§

* resembling M. conglomeratus.




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age . 3 DA ..

Amount of growth: abundant, moderate, scant..

e ‘
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. ‘ :

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age . & DA .
Macroscopic
Size: Q. mm.

Shape: filementous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: gompact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate. -

Internal structure: amorphous, dense, filamentous, granu-
Jar (fine, coarse), interlaced, striated. —

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent. R—

Appefrance by transmitted light: opaque, translucent,
trgnsparent.

: blackened, blued, browned, grayed, greened,

ydllowed, unchanged.

Chromogenesis:

{medium) (color) (CHM No.)
Trypticase soy agar C @eAm ] GO
Potato slant C REAM \ ’/1. co.

NUTRIENT BROTH: age N OA.
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.
Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor; resembling __ WONE, |

GELATIN STAB: age ___Q_QA_

Liquefaction: none, crateriform, infundibuliform. napiform,
saccate, stratiform. ?

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: Moo RAT4.
Fat agar:

Glucose-nitrate agar: NOME .,

GLuCose NUTRIENY AGMe: GooD.
TRIGNT AGAR : EXCELLENT,

ANAER—OB\L NITRATE BROTH . N0 GAD.

NABROBI. GLUCOEE BROWY, GROWTH. pHb

DNA
G:C
G+C

moles %

7

III. PHYSIOLOGICAL CHARACTERISTICS &_ﬂb

RELATIONSHIP TO O.: aerobic, anaerobic, facultative, micro-
aerophilic, —

CATALASE: positive, negative.

age 3 DA, .

28°C. ¥ _, 37°_%,

TEMPERATURE RELATIONSHIPS:
Growth at BFC._ 4=, 20°C. ==
45°C. %, 55°C. %

SOLE CARBON SOURCE:
Glucose: positive, negative.

age ____t DA .

Sucrose: positive, negative.

Xylose: positive, negative.
Citrate: posit%‘?% negative.
NH,* AS SOLWNITROGEN SOURCE: positive,

LA&SEE . oosmIvE.

MANNTTDL: foRITIVE .
REDUCTIONS:

Nitrate: NO, =, NH:* gas
Methylene blue: positive, negative.
Selenite: positive, negative.

T

:

.

.

negative.

g

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, alkaline—_, neutral, gas.
Sucrose: acid_*, alkaline___, neutral, gas.
Lactose: acid®, alkaline___, neutral, gas.
Xylose: acid=k, alkaline___, neutral, gas.
Mannitol: acid s, alkaline, neutral, gas.

1397

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%—pgsitive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline.

: 1 Eek

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, ngutral.
Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

.

Eep |

4004

OTHER REACTIONS:

=S from
. negative.

: positive,

NH/* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: positive, negative.
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OREGON STATE UNIVERSITY
DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Descriptive Chart

268Bb Trypticase Soy Agerm Chile Atacamg Desert

(code number) (medium)

(source)

W.B. Bollen

Mycococcus glbus subsp. &lbidus 280¢

(name of organism) (temperature)

{studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, endsROUND
filaments, cocci, spirals,
branching

Size: average —. 2o X 2A.H4Ap

range —14h ~1L43B X 1A% - 3%y

Irregular forms: COCLOIA, @LLIPSOOAL,

LEOMORPHIC RODS, * INVOLUTION
Foamsg .’
GRAM REACTION?

18 hrs:100% POSITIVE .

24 hrs:100% NEGATWE .

48 hrs: 100% NEGATWE .

NIGROSIN:
24 hr.

PASTEURIZATION SURVIVAL (85°C, 10 minutes):NEGATINE .
Sporangia: none, rods, spindles, ellipticdl, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal. 3 4
Shape: spherical, ellipsoidal, cylindrical, oval. a.
size: average —

range —

MOTILITY: age & D& . NEGATIUE .
Flagella:
OTHER STAINS: 18, 24, & 48 hr. GRAM:
draidefank;




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3 DA.

Amount of growth: abundant, godergte, scant.

Form: “aborescent, beaded, gghinulgte, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,

slimy, saft, tough, viscid, waxy.
age 3 DA

AGAR COLONIES:
Macroscopic
Size: 1 mm.
Shape: filamentous, irregular, oval, puntiform, zound.

Elevation: beveled, , effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, gnoth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gutite, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, Zgny-
lgr (fine, coarse), interlaced, striated. ’

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, franslucens

transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.
Chromogenesis:
(medium) (color) {CHM No.)
Trypticase soy agar Ly any acto

Potato slant NO Growm - To Seant

4 oa.

NUTRIENT BROTH: age
Amount of growth: gbundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: mag, granular, turbid.
Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling . MOLD

GELATIN STAB: age

Liquefaction: crateriform, infundibuliform, napiform,
saccate, strati?orm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: No GD.DLDN .
Fat agar:

Glucose-nitrate agar: 'SCANT.
GUUCOSE-NUTQIaNT AGAR: ScanT.

Nuraienr Asan: Gaos Geowmn.
Anaeroaic NiTeATE Reons: NoGas.

Buaseosic Grucose BRsmw- St.Growm. pHTZ. 5 Tom

DNA
G:C
G+C moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO Og: gerobic, angerobic, facultative, micro~
aerophilic.

CATALASE: positive, negative.  (weak)

TEMPERATURE RELATIONSHIPS: age 3 DA.
Growth at §8C._¥ _, 20°C. *+_, 28°C.+, 37°_ ¢
45°c. ¥ 55°c. %

N

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: gositive, negative.
Xylose: positive, negative.
Citrate: gogitive, negative.
NH,* AS SOLE NITROGEN SOURCE: positive,

Y

% BEEE

negative. .
LacThsa: Hainua. % oA
MANNTOL: TG +oa.

REDUCTIONS:
Nitrate: NO, %, NH.* gas negative. .} [As
Methylene blue: pagitive, negative. _3 pa,
Selenite: positive, negative. ——
Tellurite: positive, negative. -
OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, alkaline___, neutral, gas. 30 oa.
Sucrose: acid ¥, alkaline__, neutral, gas. 30 pa-
Lactose: acid¥., alkaline neutral, gas. 30_paA.
Xylose: acid ¥, alkaline___, neutral, gas. 30 Oa.

:

Mannitol: acid 4=, alkaline, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, neggtive.
Starch: positive, negative.
Cellulose: positive, negative.

it

-

Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

£ |

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, peutral.
Curd: acid, dalkaline, ghsent, gas.
Peptionization: positive, hegative.
Reduction: positive, negative.

.

Hia

OTHER REACTIONS:

: positive,
negative.

NH;* from peptone: pgsitive. negative.
Acetylmethylcarbinol: positive, ngggtive.
Indol: positive, gegative.

Methyl red: positive, negative.
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OREGON STATE UNIVERSITY
DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Descriptive Chart

2684c Trypticase Soy Agar

Chile Atscsma. Desert

Myeoco

(code number) (medium)

?ROC_
(temperature)

MR Sl Mol
(name of organism)

(source)

i ]
(studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends Qoun0 |
filaments, cocci, spirals,
branching — .
Size: average 119 % 238‘)
range — LA =130 % 241 - 2 9%y,
TIrregular forms QOGLQAO, LU PSoi0M.,
PLEDMOR PHIC ROOS ."INNOLUTION
GRAWRCTION:
18 hrs: 100 %o POsiTIVE.
24 hrs: 100% Ne6ATIVG .
48 hrs: 100°%0 NEGATIVL .

NIGROSIN:
24 hr,

PASTEURIZATION SURVIVAL (85°C, 10 minutes):NNEGAT NG -
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.

NIGROSIN:
3 da.

size: average —
range —

MOTILITY: age 2 DAXS. NEGATWE,
Flagella:

OTHER STAINS:

. 18, 24, 48 hr. GRAM:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age .3 0A
Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, fliform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

age & DB .

AGAR COLONIES:
Macroscopic
Size: —__@  mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, it -
gte, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compgct, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, ¢ntirg, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, grany-
lar (fine, coarse), interlaced, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.
Appearance by transmitted light: gpague, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:
(medium ) color) (CHM No.)
Trypticase soy agar 4T VAN dac

Potato slant N© GROWTH -To SCONT

4 oA

NUTRIENT BROTH: age
Amount of growth: ghundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.
Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling MO |
GELATIN STAB: age _ 18 DA

Liquefaction: crateriform, infundibuliform, napiform,
saccate, strati#orm.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: NG GROWMM.
Fat agar:
Glucose-nitrate agar: NONE TB SCamT.
Guutose NUTRIENT AGAR: TAIR.
Nurrienr AGAR: MODERATE .
ANAEROBIC NITRATE 0ROTM : ND GAS.

Anagrogic aLucose Bronis SL.GROWTW. pn # Lo negative.

DNA
G:C
G+C moles %

ITI. PHYSIOLOGICAL CHARACTERISTICS 1eBAc

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic. ;

CATALASE: pgsitive, negative.
TEMPERATURE RELATIONSHIPS: age 3 DA

Growth at SC. 4+, 20°C. ¥ 98°C.¥ , 37° % ,
sec ¥ 550 X

SOLE CARBON SOURCE: age .

+ Glucose: pgsitive, negative. 4% oo,
Sucrose: positive, negative. 2% na
Xylose: éositive! negative. A8 0A.
Citrate: Qogitiug,‘negatice. ___4!..”-
NH;‘ gAaSti:SJgLE NITROGEN SOURCE: positive, 2504.
LACTOSE : Posrive. as o0A.
MANNITOL: POSITIVG. a6 nA.

REDUCTIONS:

Nitrate: NOs %, NH.* gos. negative. __1 QOB
Methylene blue: positive, negative. 1b 0A.
Selenite: positive, negative. [
Tellurite: positive, negative. ——

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid =, alkaline___, neutral, gas. _Foa

Sucrose: acid ¥, alkaline
Lactose: acid ¥, alkaline
Xylose: acid_¥, alkaline.
Mannitol: acid ¥, alkaline, neutral, gas.

, neutral, gas.

.

, neutral, gas.

434

, neutral, gas.

HYDROLYSIS:
Gelatin: positive, pegative.
Casein: positive, negative.’
Fat: positive, nggative,
Starch: positive, negative.
Cellulose: positive, negative.

HH

Urea: positive, negative.

|

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

;

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral. .
Curd: acid, alkaline, absent, gas.
Peptionization: positive, neggtive.

Reduction: -positive, W
OTHER REACTIONS:
.S from : positive,

34

NH.* from peptone: positive, riegatiue.
Acetylmethylcarbinol: positive, negative.
Indol: positive, neggtive.

Methyl red: positive, negative. 15 pA.

3
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OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL~NASA)

Descriptive Chart

277Ac Trypticase Soy Agar Chile Atacama Desert
(code number) (medium) (source)
"goil diphtheroid" 28°C, W. B. Bollen
(name of organism) (temperature ) (studied by)
I. STAINING & MORPHOLOGICAL )
CHARACTERISTICS
MORPHOLOGY:

Form: rgds, ends
filaments, cocci, spirals,
o] branching
Size: average —O,6M % 1.38

range —0 .56 = O.F| X 142~ l.%p.

Irregular forms:

GRAM REACTION:
18 hrs: 10O % PosiTvE, v
24 hrs: 100 % Posirive. NIGROSIN:
48 hrs: 106 % PoGiTIVE .

PASTEURIZATION SURVIVAL (85°C, 10 minutes) :NEGATIVE.
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
. Endospores: swollen, not swollen,.
Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: age . DAY . NEGATIVES.
Flagella:

OTHER STAINS: 18, 24, 48 GRAM:




11. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3 DA .

Amount of growth: ghyndant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. )

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age
Macroscopic
Size: . mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic {100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:
(medium) (color) (CHM No.)
Trypticase soy agar

Potato slant Mo GAOHLITA ~TO SLAMT .
- Caecrm 1/a.co

NUTRIENT BROTH: age 4 oa
Amount of growth: abundant, moderate, scant.
Surface growth: pone, flocculent, meii. , .nous, pellicle, ring.
Subsurface growth: none, granular, turgid.
Sediment: none, compact, flaky, floccutent, granular, viscid.
Odor: resembling MONE |

GELATIN STAB: age — 1L DA .

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: MONRATE Gesust™.
Fat agar:
Glucose-nitrate agarzra_mt GQOUJN

CLLcose NUTRIENT AGAR (a0 BETTER. AN

_ NUTRIENT AGAR.
ANAZROBIC NMITRATE BROTH: NEGATIVE,

NAEROBIC GUUCLORE. BROM: POSITWWEGROWM.  negative.

ITI. PHYSIOLOGICAL CHARACTERISTICS L

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-

aerophilic.

CATALASE: positive, pegative,

TEMPERATURE RELATIONSHIPS: age 3 OA .

Growth at 9§ C.+__, 20°C. 4, 28°C. ¥

37°_4=,

45°Cc.+_ s55°C. &

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positive, negative.
NH,* AS SOLE NITROGEN SOURCE: pgsitive,

negative.
REDUCTIONS:
Nitrate: NO.~ NH* gas. negative.

Methylene blue: positive, negative.
Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, alkaline
Sucrose: acide, alkaline
Lactose: acid_, alkaline__, neutral, gas.
Xylose: acid¥_, alkaline___, neutral, gas.
Mannitol: acid¥®_, alkaline, neutral, gas.

, neutral, gas.
, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, niegative.
Starch: positivg, negative. W&
Cellulose: positive, negative.

Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, gbsgnt, gas.
Peptionization: positive, negative.
Reduction: positive, ngggtive.

OTHER REACTIONS:
H.S from _ : positive,

V\'l 3. NHS from peptone: positive, negative.

DNA
G:C
G+C .. _moles%

Acetylmethylearbinol: positive, negative.
Indol: positive, negative.
Methyl red: positive, negative.

g 58l
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OREGON STATE UNIVERSITY
DEPARTMENT OF MICROBIOLOGY

(JPL-NASA)

Descriptive Chart

- Chlle Atacama Desert
(code number) (medium (source)
Bacillus megaterium. 28%¢, W. B. Bollen
(name of organism) (temperature) (studied by)

1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: 1ods, ends BROUSD |
filaments, cocci, spirals,
branching . .
Size: average — 1.0© X 3.05p-
range -Q.960 ~ 1.20 % .30 - B-BOP-
Irregular forms:
NIGROBIN:
GRAM REACTION:
18 hrs: 100% POSITIVE.
24 hrs: 100 Yo POBITIVE .
48 hrs: 8006 %o POBITIVE .

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSITIVE..
Sporangia: none, 1gds, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subtermingl,
Shape: spherical, gllipsoiddl, cylindrical, oval.
size: average — §.30 X 1.94 P
range — O . Q¥ - .43 x 1.3¥ -~ 2.19% ‘J
MOTILITY: age L DA . POSITIVE. SPORE
Flagella:

OTHER STAINS:

Acid fast: 18; 24; 48 hr. GRAM:




AGAR STROKE:

ACAR COLONIES:

NUTRIENT BROTH:

GELATIN STAB:

1I. CULTURAL CHARACTERISTICS
age 3 DA.

Amount of growth: gbundant, moderate, scant.

Form: aborescent, beaded, gchipulgte, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

age ____A_M
Macroscopic

Size: mm.

Shape: filamentous, irregular, oval, puntiform, round,

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, rgised, rugose, umbonate.

Topography: g¢optoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic {100x)

Margin: Ciliate, cleft, crenate, entire, erose, granilar,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fing, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: oga‘gue, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, ynchanged.

Chromogenesis:

{medium) (color) (CHM No.)
Trypticase soy agar Cream "!5. ca
Potato slant nNONG

age — % pa.
Amount of growth: abundant, moderatg, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granulgr, turbid.

Sediment: none, compact, flaky, focculent, granular, viscid.
Odor: resembling —NONE = |

age L2 DA .

Liquefaction: none, ¢rgleriform, infundibuliform, napiform,
saccate, stratiform.

A59AA

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age 3 DA,
Growth at §°C._4=  20°C. _+_, 28°C. ¥+, 37°_ %,
45°C._%*_ 55°C._ %

<4

SOLE CARBON SOURCE:
Glucose: positive, negative.
Sucrose: pogjtive, negative. )
Xylose: positive, negative. F DaA.
Citrate: positive, negative.

NH," AS SOLE NITROGEN SOURCE: positive,

age - .. ¥ DA,

1Y

negative. i_m .
Lacrase: Posiriue . 7 oa.
MAaNNITOL: POSITIOE | F oA,

REDUCTIONS:

Nitrate: NO,#_, NH.* , &as. negative.
Methylene blue: positive, nggative.

Selenite: positive, negative.

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid¥., alkaline
Sucrose: acid ¥, alkaline__, neutral, gas.
Lactose: acid¥_, alkaline___, neutral, gas.
Xylose: acid +, alkaline___, neutral, gas.
Mannitol: acid_4, alkaline, neutral, gas.

, neutral, gas.

sheby (18

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.

Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.

T%—pesitive, negative.
10%—pgsitive, negative.

!g

N

Rate: fast, moderate, slow. pH: acid alkaline

OTHER GROWTH CHARACTERISTICS: LITMUS MILK REACTIONS:

Soybean infusion agar: NO GROWYTH . Reaction: acid, alkaline, geutral. 30 pa-
Fat agar: Curd: acid, alkaline, ghsent, gas. _30 DA.
Glucose-nitrate agar: NO GROWT. Peptionization: positive, negative, 36 D4.
GLUCOSE - NUTRIENT AGAR" SCAWNY. Reduction: positive, negative. 3o0pa.
mih;:’ :‘6‘::“ T:.\ C;DE.R ?T'& . OTHER REACTIONS:
RO WO GiS. H.S from : positive
NAEROBIC GLULOSE BROM'. SUGHT POSIMOE . negative. S
PH b8. NH. from peptone: positipe, negative. 15 op4.
DNA Acetylmethylcarbinol: positive, negative. 15 oa.
GC_ . . Indol: positive, negative. 23 DA. ;
G+C moles % Methyl red: positive, negative. 4S5 DA. [

;
i
3
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OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

2604Ab Trypticase Soy Agar Chile Atacama Desert
(code number) (medium) . (source)
Bacillus megaterium. 28°¢., W. B. Bollen
(name of organism) (temperature) (studied by)
1. STAINING ¢ MORPHOLOGICAL
CHABACTERISTICS
MORPHOLOGY:

Form: gods, ends ROUND |
filaments, cocci, spirals,
branching . .

Size: average — ©.98 X 2.50p.
range —0 .93~ 1.0F x 1.93 -388 P
Irregular forms:
NIGROSIN:
GRAM REACTION:
18 hrs: 100% POSITIVE:
24 hrs: 100 o POSITIVE.
48 hrs: (00 9 POSITIVE.

PASTEURIZATION SURVIVAL (85°C, 10 minutes): bSITL\SE.
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, pot swollen,.
Position: central to excentric, terminal, subterminal,
J Shape: spherical, ellipsoidal, eylindrical, oval.
! size: average — 0.90 X .49 P
range —0.81- 6.99 x 1.4 - 1.Fb p. SPORE

trnt

]
! MOTILITY: age 2 DA. . NesATIVE.
o Flagella:

‘ é OTHER STAINS: . . .
W; ; ACld fast: 18 } ] 24’ 48 hr L GRAMO'




AGAR STROKE:

II. CULTURAL CHARACTERISTICS
3 oa.

age

Amount of growth: gbundant, moderate, scant. )
Form: ahborescent, beaded, echinulate, effuse, filiform, rhix-

oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,

AGAR COLONIES:

slimy, goft, tough, viscid, waxy.

age . D DA

Macroscopic

Size: ___ak . mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.

Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), i , striated.

Optical properties

NUTRIENT BROTH:

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, franslucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium ) (color) (CHM No.)
Trypticase soy agar LV. WHEAT % Q.
Potato slant Rose BelGe “%C

Y404

age

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling . NONE = = |

GELATIN STAB:

__ 8 pa

age

Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stratiform.

Rate: fast, moderatg, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: € XCELLENT,
Fat agar:
Glucose-nitrate agar: SCANT.
Guucose NUTRIENT AGAR'. LoOD.
DNurrienNT AGAR. FAIR.

A

DNA

G:
G+C

C

AnAEROBIC NITRATE BRo™: NO GAS.
NAEROBIL GLUCOSE BROTH. GROWTW. pH 12.

moles %

260 4s

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-

aerophilic.
CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS:
Growth at 9§°C._+ , 20°C. %

age _____lm
28°C._ %, 37° %

45°C. %, 55°C.=~= .

SOLE CARBON SOURCE:
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positive, negative.

NH,* AS SOLE NITROGEN SOURCE: positive,
hegative.
OSE 1 RYSITeE .

MANNITAL: ROST 06 .
REDUCTIONS:

Nitrate: NO,~ NH.* , £4as.
Methylene blue: positive, negative.
Selenite: positive, negative.

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid_ ¥, alkaline_._, neutral, gas.

Sucrose: acid®, alkaline___, neutral, gas.

Lactose: acid..__, alkaline__, neutral, gas.
Xylose: acid ¥, alkaline__, neutral, gas.
Mannitol: acid_®., alkaline, neutral, gas.

HYDRCLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, nggative,
Starch: pgsitive, negative.
Cellulose: positive, negative,
Urea: positive, negative.

TOLERANCES:
Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.
pH: acid___ . ___ , alkaline. —

LITMUS MILK REACTIONS:
Reaction: acid, glkaling, neutral.
Curd: acid, alkaline, gbsent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from
negative.

: positive,

NH.* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative,
Indol: positive, nggative.

Methyl red: positive, negative,

negative.

age .3 On

.

0 |
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OREGON STATE UNIVERSITY
DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Descriptive Chart

26084 Trypticase Hoy Agar  Chile Atacame Desert

(code number) {medium )

. 289¢,

(source)

2 name of organism

(temperature)

(studied by)

I. STAINING ¢ MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends ROUND |
filaments, cocci, spirals,
branching |
Size: average ~ 1L.OQ X 3.9% P
range —L.OL-14% x 2.3 - 4. 5‘*‘)
Irregular forms:
GRAM REACTION: NIGROSIN:
18 hrs: 100% FOSITIVE .
24 hrs: 100 % PosiriVE .
48 hrs: 100 % PoSiTIVE.

PASTEURIZATION SURVIVAL (85°C, 10 minutes): Posimve.
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average — 084 x 1-5%yp.
range —0.F0~090 X 1123~\.85 V .

SPORE:

MOTILITY: aged DAY . NEGATIVE
Flagella:

OTHER STAINS:
Acid fast: 18; 24; 48hr. GRAM:




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3DpA .
Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age | DA

Macroscopic
Size: — ol mm,
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contotired, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull; fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opague, translucent,
transparent. ~

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar LT. IVORLY aco.
Potato slant PearL P 3Co.

NUTRIENT BROTH: age _Ypa.

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid. SuLiGWT
Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling — NONE

GELATIN STAB: age —______3DA.

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar: EXCELLE NT.
Fat agar:

lucose-nitrate agar: POt .

LUCOSG - NUTRIGNT AGAR: BYLELLENT.
NUTRIENT AGAR :.MODERMTE .
ANACROBIC NITRATE BROTH : A GRS.
ANAERORIC BLUCOSE BEOTH-GROUSH . N F2.

DNA
G:C
G+C moles %

2008

ITI. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.
CATALASE: positive, negative.
TEMPERATURE RELATIONSHIPS: age —__ 3 D& .
Growth at §°C.*_, 20°C. +_, 28°C. 4+, 37°_ %,
s°c, 55°C 2

SOLE CARBON SOURCE:
Glucose: positive, negative.

Sucrose: pusitive, negative. F oA
Xylose: positive, negative. £ DA.

Citrate: positive, negative.
NH,* AS SOLE NITROGEN SOURCE: positive,
sative. _——
LACTHEE: posiTIVE .
MANNTOW: Pos Tk . ¥ DA
REDUCTIONS:

Nitrate: NO.~. , NH¢* , 2as. » negative.
Methylene blue: positive, negative.
Selenite: positive, negative.

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid_f, alkaline
Sucrose: acid. 4=, alkaline

, neutral, gas.
, neutral, gas.

Lactose: acid__, alkaline__, neutral, gas.
Xylose: acid___, alkaline___, neutral, gas. 2 DA

Mannitol: acid=k, alkaline, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: pgsitive, negative.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from
negative.

NH.* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.

Indol: 7o~ . uggative.
Methyl reu: positive, negative,

: positive,

]
I
;
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OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

26840 Trypticase Soy Agar _Chile Atacama Desgert
(code number) (medium) (source)
_Bag: L 280C¢,
(name of organism (temperature) (studied by)
1. STAINING ¢ MORPHOLOGICAL
CHARACTERISTICS
MORPHOLOGY:

Form: rods, ends ROUND
filaments, cocci, spirals,

- branching
Size: average — -3 % J.a% P:
““““ range —1. 4D = 1.99 x 3.90- s3] P

) Irregular forms: NIGROSIN:

GRAM REACTION:
18 brs: 100 %o PosiITWE.
24 hrs: 100 % POSITIVE .
48 los: 100% PosiTive.

[ ea—

PASTEURIZATION SURVIVAL (85°C, 10 minutes):pQ$|TlVE.
Sporangia: none, rods, gpindles, elliptical, clavate, drumstick.
Endospores: s~/ not swollen,.
Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average — L2%F x lqg,_;
range —f, [ - -
ge — 14 = .32 x 176 3-/4#. SPORE:

[

#

MOTILITY: age 2 DA.. NEsATIVE.
Flagella:

i OTHER STAINS:
- 18; 24; &8 hr, GRAM:

{
|
ot



266Ab

1. CULTURAL CHARACTERISTICS III. PHYSIOLOGICAL CHARACTERISTICS
AGAR STROKE: age 3 OA. . RELATIONSHIP TO Oa: gerobic, anaerobic, facultative, micro-
Amount of growth: gbundang, moderate, scant. aerophilic.
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz- CATALASE: positive, negative.
oid, spreading.
Consistency: adherent, brittle, butyrous, membranous, mgist, TEMPERATURE RELATIONSHIPS:  age- ———3—25——
slimy, soft, tough, viscid, waxy. Growth at $§C.+ , 20°C. +_, 28°C. ¥ 37°_+
o o ®
AGAR COLONIES: age 1 DA. 4°CE, 55°CE. 5°C. +.
Macroscopic SOLE CARBON SOURCE: age __F OB,
Size: _‘_“__ mm. Glucose: positive, negative. *oA.
Shape: filamentous, irregular, oval, puntiform, w Sucrose: positive, negative. ' _1 DA.
Elevation: beveled, convex, effuse, flat, papillate, pulvin- Xylose: positive, negative. 4+ oA-
ot gised, g, umbonate: Ctrate: gosie, nesatin EXT)
Topography: contoured, rough, smooth, striated, wrinkled. NH,/ AS.SO—LE NITROGEN SOURCE: positive, 1
Habit: gompact, spreading. Lnnegative. 2 DA, .
Microscopic (100x) CTOSE * _M‘TNE . 4+ oA. v
Margin: Ciliate, cleft, crenate, gntirg, erose, granular, REDU(?T?(.S;I‘\-Ig:L' Resirwe. * on. ‘
lobed, rhizoid, undulate. . ~ .
Nitrate: NO: , NH¢—_, gas ., neggtine, -13 OA.
Internal structure: amorphous, dense, filamentous, granu- ", ’ -
lgr (fine, coarse, ), interlaced, striated. Methylene blue: positive, negative. _3 oA
Optical properties Selenite: positive, negative. - !
Appearance by reflected light: dyll, fluorescent, glisten- Tellurite: positive, negative. _—
ing, iridescent, opalescent. -
Appearance by transmitted light: opaque, translucent,
transparent. — OXIDATIVE-FERMENTATIVE REACTIONS ,
Medium: blackened, blued, browned, grayed, greened, Glucose: acid ¥ dlkaline___, neutral, gas. __i_QA~
yellowed, unchanged. Sucrose: acid_ ¥, alkaline__, neutral, gas. —F0n. -
Chromogenesis: ) Lactose: acid¥®, alkaline__, neutral, gas. _adDA. |
(medium) (color) (CHM No.) Xylose: acid. +, alkaline___, neutral, gas. __im )
Trypticase soy agar ARL 3vo. Mannitol: acid¥ , alkaline, neutral, gas. J..QA.
Potato slant TVORN adb _ ?
- HYDROLYSIS: d
Gelatin: positive, negative. _i_nQ-
NUTRIENT BROTH: age ¥ DAL Casein: pogitive, negative. on
Amount of growth: abundant, moderale, scant. Fat: positive, negative. _LQQ.
Surface growth: none, flocculent, membranous, pellicle, ring. Starch: egsitﬁ;-e’-;z—ggatiue, i_QA- ““““““
Subsurface growth: none, granular, tur bid. Cellulose: positive, negative. O
Sediment: none, compact, flaky, flocculent, granular, M Urea: positive, negative.
Odor: resembling _ _NOWNE. -
TOLERANCES:
GELATIN STAB: age 3 DA, Salt: 2%-positive, negative. ¥ oa. o
Liquefaction: none, crateriform, infundibuliform, napiform, T%~positive, negative, ;
saccate, stratiform. i 10%—gositive, negative.
Rate: fast, moderate, slow. pH: acid alkaline _
OTHER GROWTH CHARACTERISTICS: ﬂITMUS MILK REACTIONS: v
Soybean infusion agar: ExcELLENT Reaction: acid, glkaling, neutral. -2 OA.
Fat agar: Curd: acid, alkaline, qbseyt, gas. 30 0.
Glucose-nitrate agar: MOQERATE Peptionization: positipe, negative. __a& DA,
G,‘_um;g.nu_q-g\g“f AGAR . EYCELLENT. Reduction: positive, negative. _j-_m.
g:l:rm ENT AGAR * Gooo. OTHER REACTIONS:
RERORIC GBS FROM NITRATE BRO AL NEGATWE H.S from - : positive,
NAERIC GRIWTM FROM GLULDWE B2 N negative. S
P0S T IWE | PH F.0. NH,* from peptone: positive, negative. @
DNA Acetylmethylcarbinol: positive, negative. A5 DA,
GC Indol: positive, negative. _1.3__”_9-

@
2

G+C . . _ . _.moles% Methyl red: positive, negative.
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279As Trypticase Soy Agar Chile Atacama Desert
(code number) (medium) {source)
Bacillug licheniformis 28°¢C, W.B. Bollen
{name of organism) (temperature) (studied by) '
I. STAINING ¢ MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends ROUND
filaments, cocci, spirals,
branching .
Size: average — 0o % 1.32.‘).
range —0.94 - 0. F B x 198 -2-$5p.

Irregular forms:

NIGROSIN:
GRAM REACTION:

18 hrs: 100 9b PosMILE -
24 hrs: 100 %o POSITWE.
48 hrs: 100 %o POSITVVE .

PASTEURIZATION SURVIVAL (85°C, 10 minutes):POSev\VE |
Sporangia: none, z'_g_-ds, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not_swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average — .04 M 2«-7.0})-
range —O. BV ~ 133 X 1o? -'2.:1’2.‘-’-

MOTILITY: age L 0&. . POS\TWE.

Flagella:
SPORE:

OTHER STAINS:
18; 24; 48 hr. GRAM:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 3 DA.
Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrl s, membianous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age - 3 DA, .

Macroscopic
Size: mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.

Habit: gompact, spreading.
Microscopic (lOOx'
Margin: Ciliate, cleft, crenate, entire, erose, granular,

lobed, rhizoid, undulate.

Internal structure: amorphous, dense, flamentous, granu-
!g_r_ (fine, coarse), interlaced, striated. —

Optical properties .

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent. » R

Appearance by transmitted light: opaque, franslucens,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar \LQEAM 'im
Potato slant Ly Tan 3 96

NUTRIENT BROTH: age % DA,

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling NON& |
GELATIN STAB: age 3 OA .

Liquefaction: none, crateriform, infundibuliform, napiform,

_saccate, stratiform.

Rate: fagt, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: Gm .
Fat agar:
Glucose-nitrate agar: MOOERATE |
SE -NUTRIGNT AGAR: EXELLENT
NurRienr acar: Geoo.
AnAgROBIC NITRATE ReoTH: Gas.

AnakRoBIC GLucose BRovw: GRownd. PN S0, negaioe.

DNA
G:C
G+C moles %

III. PHYSIOLOGICAL CHARACTERISTICS ?-_ﬂﬁaa

RELATIONSHIP TO O:: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age _ __3_DA .
Growth at 8FC._=_, 20°C. _4_, 28°C._*_, 37°_&
45°C._+=_, 55°C._+_.

SOLE CARBON SOURCE: age
Glucose: positive, negative.

Sucrose: positive, negative. _.4_&.

Xylose: positivefhegative. F 0a.
Citrate: positive, negative. 4 oA
NH,* AS SOLE NITROGEN SOURCE: positive,

;lggaotige. - i DA.
LACTOSE : POSTIVE .
MANNTOL POAITIVE. $0A.

REDUCTIONS:

Nitrate: NO,_¥_, NH¢* gas.4=_, negative.
Methylene blue: positive, negative.

Selenite: positive, negative.
Tellurite: positive, negative.

[ B8

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid 3=, alkaline
Sucrose: acid#, alkaline
Lactose: acid ¥, alkaline__, neutral, gas.
Xylose: acid 4, alkaline__., neutral, gas.
Mannitol: acid_¥=, alkaline, neutral, gas.

, neutral, gas.

i

, neutral, gas.

:

:

l
B

HYDROLYSIS:

Gelatin: positive, negative. _é_nA
Casein: positive, negative. T pa
Fat: positive, negative. +o0a.
Starch: positive, negative. s
Cellulose: positive, negative. I
Urea: positive, negative. —

kX"

TOLERANCES:

Salt: 2%—pogitive, negative.
7%—Eositive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:

Reaction: acid, alkaline, neutygl. SD_QA
Curd: acid, alkaline, absent, gas. 30 04.

Peptionization: positive, negative. _30A.
Reduction: positive, negative. 3pA8.
Amcnm—

OTHER REACTIONS:
H.S from : positive,

NH.* from peptone: pasitive, negative. _*_DQ
Acetylmethylcarbinol: positive, negative. 15 0A.
Indol: positive, negative. 23 DA
Methyl red: positive, nggative.
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DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

256Ba Trypticase Soy Agar Chile Atacama Desert
(code number) (medium) (source)
Bacillus subtilis 28%¢. ¥W. B. Bollen
(name of organism) (temperature) (studied by)
1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends ROUND .,
filaments, cocci, spirals,
ro branching . .
| Size: average — Q. 8‘+'P x 2.5 FP
range — Q.73 =~ 0.04,.( x1.82 '3-.‘2!,,4-

Irregular forms:

GRAM REACTION: NIGROSIN:
18 hrs: 100 Yo’ POSITIVE .
24 hrs: 100% POSMIVE.

g 48 hrs: 100% POSITIVE,

_—

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSITIVE.
Sporangia: none, tods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, pot_swolleg,.

Position: central fo excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average — 1.2 - J.2.6 ¥
range —0 .97 ~ "35 X 1.5% -2 -84'.1.

S

| MOTILITY: age L DA.  POSITIVE . SPPRE:
- Flagella:
OTHER STAINS: 18; 24; 48 hr. -

el Acid fast:

i
i
i
i

[ —



II. CULTURAL CHARACTERISTICS

AGAR STROKE: age
Amount of growth: gbundant, moderate, scant.

Form: aborescent, beaded, gchinulgte, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

age ol DA

AGAR COLONIES:
Macroscopic
Size: -3  mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, 1gised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compgct, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
| rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,

transparent.
Medium: bﬁwkened, blued, browned, grayed, greened,
yellowed, unchanged.
Chromogenesis:
(medium) {color) (CHM No.)
Trypticase soy agar YELLow‘n NT | ba
Potato slant OavmesL 2 ec
NUTRIENT BROTH: age — Y DA

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling

GELATIN STAB: age 3 DA

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, i .

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: EXCELLENT.
Fat agar:
Glucose-nitrate agar: MODERATE .
LULOSE ‘NUTRIENT AGAR - EXCELLENT,
NUTRIENT AGAR: EXCELLENT.
FNABROBIL NITRATE BRomW: NO QAS.

PnreRoric GLuose BRomd: NO arRow™.
DNA

G:C
G+C moles %

256 B8a

IIL. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-

aerophilic.
CATALASE: positive, negative.
TEMPERATURE RELATIONSHIPS:

45°C._+ , 55°C.— .

SOLE CARBON SOURCE:
Glucose: pgsitive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positive, negative.

NH.* AS SOLE NITROGEN SOURCE: pgsitive,

negative.
REDUCTIONS:
Nitrate: NO.- + > NH* &as.
Methylene blue: positive, negative.
Selenite: positive, negative.

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, dlkaline
Sucrose: acid-¥, alkaline
Lactose: acid.®, alkaline_ _, neutral, gas.
Xylose: acid. * olkaline__, neutral, gas.
Mannitol: acid 4=, alkaline, neutral, gas.

, neutral, gas.
, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:
Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid. alkaline

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from
negative.

NH.,* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: positivg, negative.

age 3 pa.
Growth at 58°C..—= , 20°C. +_, 28°C._+, 37°_+,

age ___)"‘_m

negative.

: positive,

-

.
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OREGON STATE UNIVERSITY
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Descriptive Chart

260An a

(code number) (medium)

Bacillug subtilis var. niger. 28°c¢,

Chile Atacama Desert

{source)

(name of organism) (temperature )

(studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, ends. BROUND |
filaments, cocci, spirals,
branching ’

Size: average — ©O-FQ K qup .

range —O .66 ~0.BL ® 2.

Irregular forms:

10 -2-F5¢.
NIGROSIN:

GRAM REACTION:
18 hrs: 100 % POSITIVE,
24 hrs: 100 %o POSITWE -
48 hrs: 100 Yo POSITIVE -

PASTEURIZATION SURVIVAL (85°C, 10 minutes): Posmve .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: gentral to excentric, terminal, subterminal.
Shape: spherical, gllipsoidal, cylindrical, oval.

size: average — D. @5 X 2. 5 v.
range —0'84 -/ 0; X A“ "4\67#

SPCRE:

MOTILITY: age s DA .
Flagella:

NEGATIVE .

OTHER STAINS:

Acid fast: 18; 24; 48 hr, GmAY:




II. CULTURAL CHARACTERISTICS
3 oa.

AGAR STROKE: age
Amount of growth: gbundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES:
Macroscopic

age __Z_DA

Size: mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular
lobed, rhizoid, undulate. ’ :

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,
transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, ynchanged.

Chromogenesis:

{medium) (color) (CHM No.)
Trypticase soy agar Q REAM 12 ca
Potato slant BlLAck PLum 10 po

NUTRIENT BROTH: age 4 pa.

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, zring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling . \IONG |

GELATIN STAB: age | DA,

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: E KCELLENT .
Fat agar:
Glucose-nitrate agar: AR,
CuILOSE - MUTRIENT AGAR : € KCRLLENT.
Nurienr AcaR . SOOD.

ROSINE. - NUTRIENT AGAR: BLACK.

ANAEROBIL. NITRATE BROTH. NO GAS.

ANAEROBIC GLucoRE BROTH: GROW™M. PHbA.

DNA
G:C
G+C moles %

Q60 AA

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS:
Growth at 8&C._+_, 20°C. +
45°C. %, 55°C._*

age — 3 DA

28°C.. ¥ _, 37°_+

SOLE CARBON SOURCE:
Glucose: positive, negative.

Sucrose: pggsitive, negative. *+ DA-
Xylose: positive, negative. ¥ DaA.
Citrate: positive, negative. ¥ pa.
NH,* AS SOLE NITROGEN SOURCE: positive,
negative. im.
TOGK * POSITWE , ¥ oa.
MAanNITOL: POBITIVE - ‘ ¥ DA.
REDUCTIONS:
Nitrate: NO,_4=_, NH___, gas___, negative.
Methylene blue: gositive, negative.

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid¥_, alkaline__, neutrdl, gas.

Sucrose: acid_¥, alkaline___, neutral, gas.
Lactose: acid#, alkaline____, neutral, gas.
Xylose: acid %, alkaline___, neutral, gas.

Mannitol: acid_%¥, alkaline, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:
Reaction: acid, glkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative. _L.DA.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from
negative.

NH,* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, nggative.

Methyl red: positive, negative.

: positive,

i




OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

260Bec Soy Agar Chile Atacama Desert ,
(code number) (medium) (source)
Bacillus subtilis var. niger. 28°¢,
(name of organism) (temperature) (studied by)
1. STAINING & MORPHOLOGICAL
CHARACTERISTICS
MORPHOLOGY:

Form: rods, ends. ROUND |
ﬁlam_e—nts, cocci, spirals,
branching

Size: average —0.90 X 2.B v

range — 0.80~ .04 x 2.12 ~3. BIP.

B Irregular forms: NIGROSIN:

GRAM REACTION:

18 hrs: 100 ©b FOSITIVE.
24 hrs: 100 % POSITWE.
48 hrs: 10D % POSITWE.,

PASTEURIZATION SURVIVAL (85°C, 10 minutes): PosiTive .
Sporangia: none, zods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.
Position: gentral to excentric, terminal, subterminal. SPEBRE:
Shape: spherical, gllipsoidal, cylindrical, oval.
size: average — O 8% x (-"mp.
range —O .F0~ 1.0b % 1:34% - lBQ P

Rapiunavacid

MOTILITY: age 1 DAY . PoaiTE-
Flagella:

OTHER STAINS:
Acid fast:

18; 24; 48 hour GRAM:

o
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II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 3 OA.
Amount of growth: gbundant, moderate, scant.

Form:_ aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age . DA,
Macroscopic
Size: mm. -
Shape: filamentous, irregular, guvgl, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, 1gised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: -Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (@_e, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent. ~—

Appearance by transmitted light: opaque, translucent,
transparent. -

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:
(medium) (color) (CHM No.)
Trypticase soy agar PEARL
Potato slant BLACK PLuM 0 o
NUTRIENT BROTH: age W DA

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling _ NON& |

GELATIN STAB: age _b oa.
Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stratiform.
Rate: fast, modergte, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: BEXCELLENT .
Fat agar:

Glucose-nitrate agar: FAVR,

NUTRIENT - AGAR . EXLELLENY,
NuTRienT AGAR : Goon

TYROGINGE - NUTRIGENT AGAR: BLACK.
ANAEROBIC NITRATE BROTH: NO GAS

HnACROBIC GLUCOSE BROTH: GROwWTH. pHb 8.

DNA
G :C
G+C___  _moles%

;2_& Bc
HI. PHYSIOLOGICAL CHARACTERISTIC

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative,

TEMPERATURE RELATIONSHIPS: age — .3 DA.
Growth at R6°C._*  20°C. %+, 28°C. ¥ 37°_ %
45°C._%_ 55°C._%

SOLE CARBON SOURCE: age ¥ Da.

Glucose: positive, negative. 1 pA.

Sucrose: positive, negative: "%

Xylose: positive, negative. {1 oa.

Citrate: positive, negative. _¥ oa.

NH.* AS SOLE NITROGEN SOURCE: positive,

negative. — %0

tacTose : POSITIVE . £ DA

MANNITOL: POSITIVLE . 1 oA. :
REDUCTIONS:

Nitrate: NO, ¥, NH,* gas. negative.

Selenite: positive, negative.

_1 pA.
Methylene blue: positive, negative. A DA. 5

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS

Glucose: acid¥, alkaline___, neutral, gas.

Sucrose: acid ¥, alkaline__, neutral, gas.

. neutral, gas.
, neutral, gas.
Mannitol: acidf, alkaline, neutral, gas.

Lactose: acid_, alkaline

Xylose: acid#, alkaline.

—Fon

¥ oa

42 Da

<0 DA

4pA

HYDROLYSIS:
Gelatin: positive, negative. _1 pa.
Casein: positive, negative. oA
Fat: positive, uegative. _{’_m
Starch: positive, negative. X oA
Cellulose: positive, negative. R
Urea: positive, negative. [
Ftoa

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline.

|

LITMUS MILK REACTIONS:
Reaction: acid, glkaling, neutral. 10 pa. Gk
Curd: acid, alkaline, absent, gas. 10 DA.
Peptionization: positive, negative. 3 DpA.
Reduction: positive, nggative. 10 DA.

OTHER REACTIONS:

H.S from : positive,
negative.

NH.* from peptone: positive, negative. _bon
Acetylmethylcarbinol: positive, negative. 1S _0a,
Indol: positive, negative. a3 oA
Methyl red: positive, negative. 15 ©OA.




OREGON STATE UNIVERSITY
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y (JPL-NASA)

Descriptive Chart

2664a Trypticase Soy Agapr
{ code number) (medium) (source)
Bacillug laterosporus* 289G, _W.B. Bollen
(name of organism) (temperature) (studied by)
1. STAINING ¢ MORPHOLOGICAL
CHARACTERISTICS

‘‘‘‘‘ MORPHOLOGY:

Form: rods, ends_ROUN®D |
filaments, cocci, spirals,
branching

& Size: average — .25 x 3049
range — 1AL =14 % 2.4 ~4.0d p.
Irregular forms:
GRAM REACTION: NIGROSIN:
18 hrs:100% POSITINE.
24 hrs:100% PosITINE .
48 hs:100% Posmrive.,

PASTEURIZATION SURVIVAL (85°C, 10 minutes):pasﬂ'lUE-
Sporangia: none, rods, gpindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average — f. &t ¥ tﬂ-Sp-
range —1.00 = 1.A% X 1ML ~2.2by-

MOTILITY: age & DA . NEGATWE.
Flagella: SPORE:;

OTHER STAINS:
Aofest: 18, 24, 48 hr. GRAM:

* Physiologicslly resembles this specles, although isolant is indol nee.
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II. CULTURAL CHARACTERISTICS IIT. PHYSIOLOGICAL CHARACTERISTICS
AGAR STROKE: age 3 ca. . RELATIONSHIP TO O:: gezobig, anaerobic, facultative, micro-
Amount of growth: gbundant, moderate, scant. aerophilic.
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz- CATALASE: positive, negative.

oid, spreading.
Consistency: adherent, brittle, butyrous, membranous, moigt . TEMPERATURE RELATIONSHIPS: age __3._0.&_..

slimy, soft, tough, viscid, waxy. Growth at 3c. +  20°C. + _, 28°C._4, 37°_ %
o + o
AGAR COLONIES: age _3_QAL 45°C. ., 55°C.+ .
Macroscopic SOLE CARBON SOURCE: age .
Size: _ @ mm. Glucose: pogitivg, negative: .4_&&.

Shape: filamentous, irregular, oval, puntiform, rgund. Sucrose: pgsiting, negative. _-w
Elevation: beveled, convex, effuse, flut, papillate, pulvin- Xylose: positive, negative. __m-

ate, raised, rugose, umbonate.
Topography: contoured, rough, smooth, striated, wrinkled.

.F"
2

Citrate: pgsitive, negative.

NH," AS SOLE NITROGEN SOURCE: positive,
Habit: compact, spreading. izefgative. Roitxe __4 DA.
Microscopic (100x) Lactosc: Posimve . 4 pA.
- . MANNITOL: PoSITIVE. ¥ 0A.
Margin: Ciliate, cleft, crenate, entirg, erose, granular, REDUCTIONS:
lobed, rhizoid, undulate. ) .
Nitrate: NO,_4*_, NH.* gas. negative. _} QA.
Internal structure: amorphous, dense, filamentous, granu- . > -
lar (fine, coarse), interlaced, striated. Methylene blue: positive, negative. 20 04, :
Optical properties Selenite: positive, negative. —
Appearance by reflected light: dull, fluorescent, glisten- Tellurite: positive, negative. —_—
ing, iridescent, opalescent. _
Appearance by transmitted light: opaque, translucent,
transparent. OXIDATIVE-FERMENTATIVE REACTIONS
Medium: blackened, blued, browned, grayed, greened, Glucose: acid ¥, alkaline___, neutral, gas. 3_DA~
yellowed, w : Sucrose: acid_¥, alkaline___, neutral, gas. “toa.
Chromogfenems: Lactose: acid__, alkaline__, neutral, gas. 44.08.
(xr.xedmm) C (color) (CHM No.) Xylose: acid =, alkaline__, neutral, gas. j'_ﬂﬂ_.
Trypticase soy agar REAM l""' co Mannitol: acidde, alkaline, neutral, gas. i_QA_v
Potato slant GoLDEN BP.O\.QN 3 v% _
_ HYDROLYSIS:
Gelatin: positive, negative. <0 0A.
NUTRIENT BROTH: age — % DA Casein: positive, nggative. 12. 08,
Amount of growth: abundant, moderate, scgnt, Fat: positive, negative. __LQA. »
Surface growth: none, flocculent, membranous, pellicle, ring. Starch: positive, negative. Jj’_DA.
Subsurface growth: nong, granular, turbid. Cellulose: positive, negative.
Sediment: none, compact, flaky, flocculent, granular, visgid. Urea: positive, negative. —_—
Odor: resembling ™MONE, | s
TOLERANCES:
GELATIN STAB: age V2 OA. . Salt: 2%—positive, negative. j__m §
Liquefaction: none, crateriform, infundibuliform, napiform., T%—pgsitive, negative.
saccate, stratiform. 10%—positive, negative.
Rate: fast, moderate, glow. pH: acid alkaline
OTHER GROWTH CHARACTERISTICS: LITMUS MILK REACTIONS: !
Soybean infusion agar: FA|Q GM . Reaction: acid, alkaline, neutral. .aﬁ_m, e
Fat agar: Curd: acid, alkaline, absent, gas. BD._DE-
Glucose-nitrate agar: FAINT Gm . Peptionization: positive, negative. 3p0A-
LUCOSE ‘NUTRIENT AGAR: TAINT Geouw™, Reduction: positive, negative. 30 pa.
a‘u"ﬁl&“‘r AGAR: FA@ Geﬁgw[u OTHER REACTIONS:
NAEROBK NITRATE, BRami: Geolunw &GRS, 1S from . positive,
NAEROBK GLULOSE BRotd:. PBITIVE GROLIT — nesative. —
9“ +.0. NH:* from peptone: positive, negative. 1S DA,
DNA Acetylmethylcarbinol: positive, negative. 15 pA.
G:C Indol: positive, negative. a3 0A.

G+C moles % Methyl red: positive, negative, 1S DA.
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OREGON STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

26640 Tryp

{code number) (medium) (source)

-Bagillug laterosporus® 28°C.  W.B. Bollen
(name of organism (temperature ) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, ends_ BOAANG
filaments, cocci, spirals,
branching

Size: average —L.OF % 393‘9

range — 093108 x 243 - 4.btF P

Irregular forms:

NIGROSIN:

GRAM REACTION:
18 hrs: 100 % fos\Tiuk .
24 hrs:I00 S0 QOSTIVE |
48 hrs 100 % FO&ITWIE..

PASTEURIZATION SURVIVAL (85°C, 10 minutes ) :POSITIVE.
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.

Endospores: gwollgn, not swollen,.
Position: central to excentric, terminal, subterminal.

Shape: spherical, ellipsoidgl, cylindrical, oval.
size: average — .19 % \q'qp
range —1.02 ~1.30 x1.6% —\-QQP. SPORE:

MOTILITY: age 1 DAY  WNEGATWE.
Flagella:

OTHER STAINS:
eoident: 18, 24, 48 hr, GRAM:

* Physiologically resembles this sp., elthough this isolant is indol neg



II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 30
Amount of growth: abundant, modergte, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. s

Consistency: adherent, brittle, buty;ous, membranous, moist,
slimy, soft, tough, viscid, waxy. ~
AGAR COLONIES:

Macroscopic
Size: _2:__ mm.

age 2 OA.

Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (ﬁﬂg, coarse), interlaced, striated. T—

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: gpaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, ynchanged.

Chromogenesis:
(medium) (color) (CHM No.) "
Trypticase soy agar Ba.m b o0 2 9\

Potato slant NONE,

Y

NUTRIENT BROTH: age
Amount of growth: abundant, moderate, scant,
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, tyrbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling _ NONE

GELATIN STAB: age _ VB DA

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: NO G RAAIW .
Fat agar:
Glucose-nitrate agar: ¥ AT,
WUCOSE - NUTRIENT AGAR * FAIR,
Nurrienr Aese:Gooca.
AnseRoBic NITRATE Beom: (Ahs.

2
ITI. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: ggrobig, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age .3 DA .
Growth at 8§°C._% , 20°C. &, 28°C._, 37° 4,
45°C..¥ | 55°C. 4 _.

SOLE CARBON SOURCE: age - .
Glucose: gggitive, negative. 25 pa.
Sucrose: pogitive, negative. &5 DA,
Xylose: positive, negative. <3 0A.
Citrate: positive, negative. _'_4_0&-
NH,* AS SOLE NITROGEN SOURCE: positive,

negative. a8 oA,
LAETBSE: PosiTive . as oa.
MannToL - PosITWE . as oa.

REDUCTIONS:
Nitrate: NO,_ ¥+, NH.* , 8as. negative. _3__0_9
20 _DA.

Methylene blue: positive, nggative.
Selenite: positive, negative.
Tellurite: positive, negative. -

OXIDATIVE-FERMENTATIVE REACTIONS

Clucose: acid¥r_, alkaline___, neutral, gas. 20 OA.
Sucrose: acid ¥, alkaline___, neutral, gas. j‘__QB
Lactose: acid__, alkaline___, neutral, gas. _}_m-
Xylose: acid=r., alkaline___, neutral, gas. __1'_m.
Mannitol: acid %, alkaline, neutral, gas. 2 DA,
HYDROLYSIS:
Gelatin: positive, negative. -
Casein: positive, negative. Y2 O,
Fat: positive, negative. _i_ﬂﬂ-
Starch: positive, nggative. 17 pa
Cellulose: positive, negative. S
Urea: positive, negative. —
TOLERANCES:
Salt: 2%—positive, negative. 4 oa.

T%—pasitive, negative.
10%—pgsitive, negative.
pH: acid_____ alkaline _— -

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

Curd: acid, alkaline, absent, gas. 30 0A.
Peptionization: positive, negative. 30 0OA.
Reduction: positive, negative. 3o ON

OTHER REACTIONS:

Anscrogic GLucasE BRmmi: si.GeOuI. pH L. LS o : posises,
NH.* from peptone: positive, negative. 15 _OR..
DNA Acetylmethylcarbinol: positive, negative. 1S DA
G:C Indol: positive, neaative. 23 oOat
G+C moles % Methyl red: positive, gegative, IS oA
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